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^ IN THE UNITED STATES PATENT 

In re Application of: 

Tapas Mukhopadhyay, el al. 

Serial No.: 10/043,877 

Filed: January 9, 2002 

For: ANTIHELMINTHIC DRUGS AS A 
TREATMENT FOR 
HYPERPROUFEEIATIVE DISEASES 



PATENT 

TRADEMARK OFFICE 

3roup Art Unit: 1642 
ixaminer: B. J. Fetterclf 
Atty. Dkt. No.: INRP:095US 



T^Aii^TnT.KAH, ANn f AOC A. m rrmw:^ -17 fil.131 

We, Tapas Mukhopadhyay. Sunil Chada, A >ner Mhashilkar. and Jack A. Roth, hereby 
declare as follows: 

1. We are the joint inventors of the su! ject matter daimed in the above-referenced 
patent application, U.S.S.N. 10/043,887, filed Janua y 9. 2002. 

2. We are submitting this declaratioi to set forth facts demonstrating that the 
invention as reflected in the claims of the above-i sferenced patent appUcation was reduced to 
practice prior to January 14, 2000, the PCT fiUng dj te of Davis (WOOO/41669). 

3. Attached as Exhibit 1 is Davis (W0( 0/41669). 

4. Submitted as Exhibit 2 to this dech 'ation is a copy of a draft manuscript of our 
experiments and results, entitled "Potent Inductic i of Apoptosis by Anthelmintics in Human 
Lung Cancer Cells: Involvement of Wild-Type p53 and p21 Kinase Inhibitor," which was 
prepared prior to January 14, 2000. 
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5. Reduction to practice is shown by a d- scription of our experiments and results in 
our draft manuscript (Exhibit 2). H^is manuscript d taUs our studies pertaining to the effect of 
benzimidazoles, including fenbendazoie and meber Jazole. on the regulation of apoptosis in 
human lung cancer cells. See Exhibit 2, summary, page 2. We studied the in vitro effect of 
fendend^ole and mebendazole on human lung ca, cer cell Unes. and found that these drugs 
dramaticaUy inhibited the growth of lung cancer eel s m culture. See Exhibit 2, pages 2 and 9- 
10. FIG. 1. Both febendazole and mebendazole s .owed an apoptotic effect on H460 cancer 
cells. ExMbit 2. page 9-10, FIG. 1. Western blot ai alysis using specific antibodies against Bcl- 
2, Bcl-xl, Bax. RB, cdc2, Cdk2, Cyclin A, Cyclin ) and p53 demonstrated that benzimidazole 
treatment resulted in a dose and time dependent nu lear accumulation of wild-type p53, and no 
aheration in levels of any of the other proteins. E: Mbit 2, pages 2, 9-10, ¥1G. 2, HG. 3. The 
kinetics of nuclear accumulation correlated widi the induction of apoptotic cell death. ExhibH 2, 

pages 2 and 10, FIGS. 4-6. 

6. The effect of benzimidazole was fi rther assessed on a number of human cell 
lines. We found that only the cell lines containin ; the wild-type p53 were highly sensitive to 
growth inhibition and apoptosis after benzimidazc e treatment. Exhibit 2, pages 2 and 11-13, 
nCS. 7-8, Table I, and Table H. In contrast, cell 1 nes carrying mutated p53 were less sensitive 
to the cytotoxic effect of the benzimidazoles. Exh bit 2, pages 2 and 11-13, FIGS. 7-8, Table I, 
and Table H. Restoration of wild-type p53 fii iction made tumor cells more sensitive to 
benzimidazol^induced apoptosis. Exhibit 2, page 2 and 12-13, FIG. 8. Our findings indicated 
that benzimidazoles selectively induce apoptosis n human NSCLC cells, strongly suggesting 
that a p53 dependent mechanism contributes to he cytotoxicity of benzimidazoles in human 
cancer cells. 
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7. All work disclosed in the invention di closure form was conducted in the United 
States of America. 

8. Therefore, the inveirtion as reflected i i the claims of the above-referenced patent 
appUcation was reduced to practice prior to January 1 \, 2000. 

9. Furthermore, we have reviewed WO 0/41669 (Davis, Exhibit 1) and the Office 
Action dated June 28. 2004. Davis faUs to disclo e the invention set forth in the referenced 
patent application because it fails to demonstrate a cytotoxic effect of benzimidazoles against 
ceUs of a hypeiproliferative lesion, such as a tumo: . Rather, Davis purports to disclose use of 
certain 5(6)-substituted ben2imidazole-2-carbamate . as agents that can danmge blood vessels. 
However, no data demonstrating damage to vascul ture is provided. Instead. Davis performed 
an experiment (page 13, line 1 through page 14. Km 4) in CaNT tumor-bearing mice wherein the 
mice were injected with various compounds intra jeritoneaUy, and then were injected with a 
fluorescent dye 6 or 24 hr later. One minute later, le animals were kUled and tumors evaluated 
under UV illumination. Blood vessels were ide tified by fluorescent outlines and vascular 
volume was said to be quantified using the method .f Chalkley. 1943 (J. Natl. Cancer Inst., 4:47- 
53, 1943; Exhibit 3). However, the "quantitati\ i morphologic tissue analysis" set forth in 
ChaUdey was not contemplated for use in mea uring vascular vohime. Rather, Chalkley 
describes a method for evaluating ratios of nude .cytoplasmic volumes or comparing vohxme 
ratios of active versus mactive glands. Therefo e, it is clear that the methods disclosed in 
Chalkley are not a vaUdated surrogate assay for va cular volume, and as such, the data presented 
in Davis is difficult to accuratdy interpret. , 

10. Davis fails to provide evidence to indicate that the observed effect on vascular 
volume has any tumor-selectivity, as only tumor ^ jsculature was evaluated. Furthermore, there 
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is no indication that the presumed reduction in t. .or vascular volume observed in Davis 
(Exhibh 1. page 13. Une 1 through page 14. line 4) represents vascular damage as a result of 
administration of a benzlmidazole. Data ,re p.. nted as a percent reduction compared to 
control. However, no infonnatiou pertaining to the control is provided. It is well known that 
tumors possess "leaky" vasculature, and thus the rec .ction in UV staining is not expected, as H 
would be predicted that the lack of patent blood ^ essels in tumors would produce enhanced 
leakage of fluorescent dye in tumors, which may be . .acerbated by benzimidazoles. 

11. Although Davis claims "use of va ;cular damaging agents." no evidence of 
vascular damage is presented. Furthermore, no cyt< pathic effect against tumor cells was shown 
in Davis. A neovascular membrane that suppUe blood to a tumor contains cells, such as 
endotheUal cells, that are distinct from tumor cell served by the neovascular membrane. In 
particular, the cells of the neovascular membrane ar not cancer cells. 

12. We have previously demonstrat d that M^endazole does not kill human 
primary endothelial ceUs in culture (Mukhopadhy y al, Clin. Cancer Res. 8:2963-9. 2002; 
Exhibit 4). Thus, the cytotoxic effect of Mebenda^ ,le in vivo is directed against tumor cells and 
notendotheUum. We have demonstrated that MZ ,locks production of VEGF from tumor cells 
(data not shown) which can enhance anti-tumor efi «^s -this is likely the mechanism underlying 
the anti-angiogenic effect, and is mediated via umor cell activity and not directly against 
endothelium . 

13. There exists more than one m. =hanism of ceU death. Apoptosis is but one 
example. Another major mechanism of cell deal i is necrosis. A third mechanism is anoikis. 
These mechanisms of cell death are defined by «iorphological features of the ceU. When a 
neovascular membrane associated with a tumor U damaged or occluded, it does not necessarily 
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follow that tumor cell death due to apoptosis will res itt. For instance, tumor cell death may be 
by necrosis due to lack of nutrients and oxygen. 

14. Furthermore, recent cUnical stud ss have failed to demonstrate significant 
patient benefit with anti-angiogenic agents, such as thalidomide and endostatin. Davis et al., 
(CUa Cancer Res. 10:33^2. 2004; Exhibit 5) rece. dy showed that endostatin can elicit anti- 
angiogenic effects in human tumors, however the re. uced vascularization did not correlate with 
induction of apoptosis in tumor cells and did not res It in tumor growth reduction. Similar lack 
of efficacy of endostatin was fi)und in an indepei Jent study (Thomas et al., J CUn Oncol. 
21:223-3 1, 2003; Exhibh 6), and was also observed n trials with thalidomide (Thomas et al., Br 
J Haematol. 123:436-41, 2003; Exhibit 7). 

15. Expression of a tumor suppressor ger ? by a cell is not known to be a requirement 
for a ceU to be a tumor ceU. Some tumor cells expr ss a tumor suppressor gene, whereas others 
do not Furthermore, many tumor cells express a r utant tumor suppressor gene. It is a widely 
held beUef that the function of tumor suppressor jenes is to protect against development of 
cancer: thus expression of tumor suppressor gerjs in cancerous cells generally resuhs in 
activation of cell cycle arrest mechanisms and ult mately, cell death. This concept has been 
exhaustively validated using the p53 tumor suppre: sor. however additional studies have shown 
theconcepttobeatruism. For example, it has beer shown that genetic transfer of p53, Rb, E2F- 
1. PTEN, pl6. mda-7, APC. and fus-1 resuhs in umor cell death. In contrast, expression of 
oncogenes (which promote ceU proliferation and p ovide cell survival signals) is a requirement 
for fmor cell growth. Examples of such one 3genes, which act in opposition to tumor 
suppressors, arePDK, bcl-2, beta-catenin. survivin. , andc-myc. 
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16. Regarding drug resistance, not all amor cells are multi-drug resistant. Multi- 
drug resistance is an acquired trait and generaUy requ res selection with cytotoxic drugs to render 
a tumor cell multi-drug resistant. Tumor cells p r se are responsive to cytotoxic drugs. 
However, due to their inherent property of mutabilil ^ drug-sensitive cells are killed and drug- 
resistant clones are selected. Furthermore, considen Die polymorphism exists in expression and 
function of P-glycoprotein. the MDRl gene product seeleiri e^a/., ClinPhannacokinet.43:553- 
76. 2004; Exhibit 8). The MDRl (ABCBl) gene ) olymorphism and its clinical implications. 
This natural variation in MDRl can strongly affect tl jrapy of many diseases. 

17. We hereby declare that all statement! made by our own knowledge are true and 
all statements made on inforaiation and belief are be ieved to be true and further that statements 
were made with the knowledge that willfiil false sta anents and the like so made are punishable 
by fme or imprisonment under § 100 of Title 18 oft le United States Code, and that such willful 
false statements may jeopardize the vaUdity of this a .plication or any patent issued thereon. 



Date rapas Mukhopadhyay 



£)ate 3unil Chada 



5^^^ ~~ \bner Mhashilkar 

life, foul 

Date 



^ facl^A. Roth 
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